Differential enhancement of spontaneous transition mutations in the lacI gene of an Ung- strain of Escherichia coli.
In this communication, the contribution of cytosine deamination to spontaneous mutagenesis in the lacI gene of E. coli was examined. In a wild-type strain, 75% of the amber mutations recovered were G:C----A:T transitions and 60% of these were at the 5-methylcytosine spontaneous hotspots Am6, Am15 and Am34. In a strain deficient for uracil-DNA glycosylase (Ung-), 96% of the amber mutations were G:C----A:T transitions while only 15% of these occurred at the hotspot sites. This shift in the mutational distribution demonstrates that cytosine deamination is a potent mutagenic process, which is enhanced in the absence of glycosylase. Moreover, some amber sites were greatly enhanced in the Ung- strain while others were only slightly enhanced. This result suggests that the rate of cytosine deamination at individual sites may be influenced by surrounding base composition. Therefore, we examined the neighboring sequences and found a strong correlation between the fold-increase in mutation and the A/T richness of the surrounding sequence. It is suggested that A/T-rich regions denature more often, forming transient single strands in which cytosine residues would be expected to deaminate more readily.